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I hereby declare that: 

1. I am Senior Director, Medical Affairs, at Savient 
Pharmaceuticals, which is the owner of the above-identified 
application . 

2. I am familiar with the selection and manufacture of unit 
dosage forms of oxandrolone . The lOmg unit dosage form of 
oxandrolone is approved for promoting weight gain after 
weight loss following chronic infection, such as HIV 
infection (for example, for prescribing information see 
Exhibit A) . 

3. I am familiar with the specification of the above- identified 
application, and with each of Metcalf et al . , Metabolism, 
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14 <1> : 59-66 (1965) ("Metcalf"), the description of AN AVAR® 
and U.S. Patent No. 5,073,380 issued to Babu et al., 
collectively "the cited combination of prior art." 

4. I have read the November 15, 2007 Office Action issued in 
connection with the above identified application. The 
November 15, 2007 Office Action relies primarily on Me tea If 
to conclude that a lOmg unit dosage form would be obvious. I 
disagree with this conclusion in the November 15, 2007 
Office Action. 

5. In my experience the nitrogen-retention ratio, as proposed 
by Metcalf, has not been validated as a standard to be 
indicative of muscle mass change generally, or in HIV 
patients specifically. Nitrogen retention as used by Metcalf 
is a complex interplay of a number of variables and is not 
necessarily indicative of muscle mass or of muscle strength. 
It is therefore unpredictable based on Metcalf whether the 
"optimum" dose for maximum "nitrogen sparing" with 
oxandrolone of 25-30mg per day would be the optimum dose for 
ameliorating muscle weakness or wasting in a patient such a3 
an HIV patient. 

6. Even if one ignores the fact that Metcalf is not directly 
relevant to promoting weight gain per se or weight gain 
specifically in HIV patients, Metcalf and the cited 
combination of prior art can be reasonably only interpreted 
to suggest a 25-30mg unit dosage form for oxandrolone. 

7. Those in the art are aware of "pill-burden" issues as 
related to patient-compliance (adherence) in chronic 
conditions. These issues are especially important in 
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patients being treated for HIV with multiple tablets. 
Consequently, those in the art are motivated to formulate 
treatments that minimize the number of tablets a patient 
needs to take each day. Generally, pill-burden concerns and 
patient-compliance issues both argue against splitting 
dosing into multiple tablets. 

8. Therefore, one of skill in the art aware of the art- 
recognized Issues of pill-burden and patient-compliance 
would understand Metcalf to suggest unit dosage forms of 25- 
30mg of oxandrolone. Nothing in Metcalf, the cited 
combination of prior art, or the November 15, 2007 Office 
Action provides any rationale to split and how to split the 
25~30mg optimum daily dose proposed by Metcalf for nitrogen 
retention. In particular, I find no reason in Metcalf and 
the cited combination of prior art to make a lOmg unit dose 
form of oxandrolone instead of a 25-30mg unit dose form or 
yet some other dose form. 

9, In addition, Grunfeld et al. <1986», a copy of which is 
attached hereto as Exhibit B, shows that administration of a 
single 20mg oxandrolone tablet per day to HIV patients was 
statistically similar to placebo results in treating weight 
loss in HIV patients: "fojnly the gain in weight at the 40- 
mg dose of oxandrolone and the gain in BCM at the 40- and 
80-mg doses of oxandrolone were greater than those in the 
placebo group" (see Abstract, page 304). The results in 
Grunfeld et al . show that unit dosage forms have 
unpredictable effects - a 2 0mg unit dose of oxandrolone did 
not work, yet the lOmg unit dose form is approved as set 
forth in paragraph 2 above. A person familiar with unit dose 
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formulation, therefore, could not predict from Metcalf and 
the cited combination of prior art which unit dosage form of 
oxandrolone would be effective to treat a given condition. 

I hereby declare that all statements made herein of my own 
Knowledge are true, and that all statements made on information 
and belief are believed to be true; and further that these 
statements are made with the knowledge that any such willful 
false statement and the like so made is punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that any such willful false statement may 
jeopardize the validity of the application or any patent issuing 
thereon . 



Date : 



5/15/08 




Faith D. Ottery, MD, PhD 
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Oxandrolone in the Treatment of HIV-Associated 
Weight Loss in Men 
A Randomized, Double-Blind, Placebo-Controlled Study 

Carl Grtmfeld, MD, PhD* Donald P. Kotler, MD,f Adrian Dobs. MD.$ Marshall Glesby. MD.§ 
and Shalender Bhasin. h4D.fl for the Oxandrolone Study Group 



Objective: To evaluate the efficacy end safety of oxandrolone in 
promoting body weight and body cell mass (BCM) gain in HIV- 
associated weight loss. 

Methods: Randomized, double-blind, placebo-controlled trial. Two 
hundred sixty-two HIV-infected men with documented 10% to 20% 
weight toss or body mass index <20 kg/m 2 were randomized to 
placebo or to 20. 40, or SO mg of oxandrolone daily. After 12 
weeks, subjects were allowed to receive open-label oxandrolone at a 
dose of 20 mg for another 12 weeks. 

Results: Body weight increased in all groups, including the group 
receiving placebo, during the double-blind phase (i.l ±2.7. 1.8 t 
3.9, 2.8 * 3.3. and 2.3 ± 2.9 kg in placebo and 20-. 40-. and 80-mg 
oxandrolone groups, respectively; all P < 0.014 vs. baseline). BCM 
increased from baseline in all groups (0.45 ± 1.7. 0.91 ± 2.2, 1.5 * 
2 5. and 1.8 ± 1.8 kg in placebo and 20-. 40-. and 80-mg 
yL At 12 i 



weight at the 40-mg dose of oxandrolone and the gain in BCM at 
the 40- and 80-mg doses of axandrolon 
the placebo group, however. Oxandrolone t 
with significant suppression of sex hormone—binding globulin, 
luteinizing hormone, follicle-stimulating hormone, and total and 
free testosterone levels. Treatment was generally well tolerated but 
accompanied by significant increases in transaminases and low- 
density lipoprotein as well as decreases in high-density lipoprotein. 
Conclusion: Oxandrolone administration is effective in promoting 
dose-dependent gains in body weight and BCM in HIV-infected 
men with weight loss. 

Key Words; wasting syndrome, cachexia, anabolic therapy, body 
composition, anabolic steroid, lean body mass, fat toxicity, liver 
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Although the prevalence of weight loss in HIV-infected 
patients has decreased in developed nations with wide- 
spread use of anti retro viral drug therapy, weight loss continues 
to be a significant problem, affecting 3 1% of patients during 
the course of their illness. 1 '"* In Africa and Asia, where most 
HIV-infected patients reside, weight loss is a major presenting 
feature of AIDS. 5 Weight loss and, in particular, loss of body 
cell mass (BCM) are independent risk factors for death in 
patients with HIV infection, even when the CD4 cell count and 
history of complications are taken into account. 3 " 11 Further- 
more, loss of weight, lean body mass, and BCM are 
accompanied by decreased function, worsening quality of 
life (QOL), and increasing hospitalization rates. 12- ' 5 

Early studies suggested that BCM was preferentially 
lost and fat spared in men with HI V-associated wasting. 1 * 
Whereas some subsequent studies had similar findings/- 17 
other studies in men and women found more significant loss 
of fat. 1 *** 3 " An explanation for these discrepancies is that 
subjects who had a low percentage of fat when first studied 
lost predominantly lean body mass, whereas those who 
started with higher percentage fat tost predominantly fat. 20 

Nutritional therapy and appetite stimulants can^romote 
weight gain in patients with HI V-associated wasting. ~* 25 The 
predominant gain is in body fat, however. Although increased 
energy stores may reduce loss of BCM in future episodes of 
weight loss, 1 * body fat stores do not correlate with sur- 
vival. 6 ' 8 * In contrast, anabolic therapy with growth hormone 
(rhCH) has the potential of inducing gain of lean body mass: 
however, rhGH therapy also induces loss of fat reserves. 26- 

Testosterone supplementation increases fat- free mass 
and muscle strength in HIV-infected men with mild to 
moderate weight loss. 30 " 31 ' Androgenic steroids promote a 
positive nitrogen balance and weight gain (or amelioration 
of weight loss) in other cataboHc illnesses, including acute 
alcoholic hepatitis, cancer, end-stage renal disease* and 
bums. 18-3 1 In studies of small numbers of patients with 
HI V-associated wasting, orally administered androgens, such 
as oxandrolone and oxymetholone. and the parenteral ly 
administered androgen nandroione decanoatc have induced 



significant weight gain. 



1 Given the potential advantage of 



an orally administered anabolic therapy, such as oxandrolone, 
we undertook a double-blind, placebo-control led, randomized 
trial of graded doses of oxandrolone in HIV-infected subjects 
with weight loss, testing its effects on weight gain, body 
composition, total work capacity, health-related QOL, and 
safety. 
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METHODS 

Signed informed consent was obtained from each pa- 
tient before entry under protocols approved by the institu- 
tional review board at each participating center. This was a 
randomized, placebo-controlled, parallel -group, double- 
blind, multisite clinical trial conducted at 25 sites between 
September 25. 1996 and July 20. 1998. 

Participants 

Eligible subjects were HIV-infected men >18 years of 
age who had 10% to 20% unintentional weight loss from 
premorbid weight documented in medical records or a body 
mass index (SMI) <20 kg/m 2 . a Kamofsky Performance 
Scale score >60%, a life expectancy of >6 months, and the 
ability to consume a normal well-balanced diet at entry as 
assessed by a dietitian. Therapy with an tiretro viral medica- 
tion was not required; however, subjects on antiretroviral 
therapy had to be on a stable regimen for more than 6 weeks 
at the time of entry. 

Exclusion criteria included any opportunistic infection 
within 60 days of enrollment; loss of >5% body weight in 
the previous 30 days; chronic fever > 101 °F with a frequency 
>3 days per week for at least 2 weeks in the previous 30 days; 
aspartate aminotransferase (AST), alanine aminotransferase 
(ALT), or alkaline phosphatase levels greater than 5 times the 
upper limit of normal and/or bilirubin level >2.0 mg/dL 
within 2 weeks; serum creatinine >2.0 mg/dL; known 
impaired digestive or absorptive function; chronic uncon- 
trolled diarrhea <>3 liquid stools per day at least 4 days per 
week for >2 weeks); current treatment with anticoagulants or 
oral hypoglycemic agents; or treatment with appetite 
stimulants, weight-promoting agents, anabolic steroids, or 
testosterone in the previous 4 weeks. This dose- ranging study 
did not include women, because it was not known whether 
doses of this magnitude would cause significant virilization 

Treatment Assignment and Randomization 

Subjects were assigned in concealed randomization 
(1:1:1:1) balanced at each center to placebo (4 tablets) or to 
20 mg/d of oxandrolone ( 1 20- mg tablet of oxandrolone and 
3 placebos). 40 mg/d (2 20-mg tablets of oxandrolone and 
2 placebos), or 80 mg/d of oxandrolone (4 20-mg oxandro- 
lone tablets) provided by Savicnt Pharmaceuticals (East 
Brunswick, NJ [formerly Bio-Technology General. Corpora- 
tion]). Investigators and patients were blinded to treatment 
assignment during the initial 12 weeks. After 12 weeks, ail 
subjects who wished to continue were placed on 20 mg of 
oxandrolone in an open-label continuation. 

Subject Accountability 

Two hundred sixty-two patients were randomized and 
included in the intent-to-treat analysts (placebo [n =» 65 J, 
20 mg of oxandrolone [n - 64], 40 mg of oxandrolone [n - 65), 
and 80 mg of oxandrolone [n - 68]). Of these, 195 subjects 
completed the double-blind phase and 193 completed the 
open-label phase. Of the 67 subjects who discontinued 
treatment during the double-blind phase. 12 were in the 
placebo group. 18 were in the 20-mg oxandrolone group. 

© 2006 Uppincott Williams <£ Wilkins 



1 8 were in the 40-mg oxandrolone group, and 19 were in the 
80-mg oxandrolone group. Reasons for discontinuations 
included adverse experience. 20 death.* intercurrent medical 
problem or disease-related complication, 2 subject relocation 
or voluntary patient withdrawal, 21 and noncompliance. 18 

Assessments 

Measurements were made at baseline and at 2. 4. 8, and 
12 weeks in the double-blind placebo phase and at weeks 14, 
18. and 24 in the open-label study. The primary outcome 
was change in body weight measured at each time point under 
standardized conditions (at the same time, preferably in 
the morning, wearing only underwear and socks) on a single 
balance-type scale that had been recently calibrated by a state 
agent or third-party source. Other outcomes included 
measurement of fat and BCM by bioelcctrical impedance 
analysis ( BI A) (RJL Systems). Because changes in hydration 
status and technical aspects of performance affect Bf A. 
data were excluded if the change in BCM was >2.5 times the 
change in weight or the change in BCM was >7.5 kg in a 
subject; 18 subjects were thus excluded from the body 
composition analysis because of quality control problems 
with BIA measurements (6 from placebo group, 3 from 
20-mg oxandrolone group. 6 from 40-mg oxandrolone group, 
and 3 from 80-mg oxandrolone group). Health-related QOL 
was measured by the Medical Outcomes Study (MOS) HIV 
health survey. 52 Treadmill tests were performed at centers 
with treadmill capability on day I and at weeks 4 and 12. 
Changes in physical capacity were assessed by changes in 
total workload from the treadmill tests. Nineteen percent of 
subjects had treadmill tests performed at week 12. Total 
workload is defined as I [speed (m/min)] [% grade/ 1 00} (time 
in minutes on treadmill]. 

Safety assessments, including HIV RNA levels by 
reverse transcriptase polymerase chain reaction (RT-PCR). 
CD4 T-lymphocyte counts, complete blood cell counts, and 
blood chemistry, were measured at Covance Laboratories. 

Serum luteinizing hormone (LH), follicle-stimulating 
hormone (FSH), and sex hormone-binding globulin (SHBC) 
as well as testosterone levels were measured by 2-site— 
directed immunofluorometric assays (Delfta- Wallac, 
Gaithersburg. MD), with sensitivities of 0.05 U/L, 0.15 U/L, 
and 6.25 nmol/L, respectively, as described previously. 33. 
The intra- and interassay coefficients of variation were 10.7% 
and 13.0% for LH, 3.2% and 11.3% for FSH, and 10.0% 
and 10.2% for SHBG, respectively. The cross-reactivity of 
free a-subunit and other pituitary hormones in the LH and 
FSH assays was <}%. 

Serum total testosterone levels ware measured using a 
radioimmunoassay (RfA) with an iodinated testosterone 
tracer 54 33 that has been validated against liquid chromato- 
graphy-mass spectrometry tandem mass spectrometry. This 
assay has a sensitivity of 0.44 ng/dL and intra- and interassay 
coefficients of variation of 8.2% and 13.2%, respectively. 
Free testosterone levels were measured by a sensitive 
equilibrium dialysis method. 54 - 53 optimized to measure low 
concentrations with accuracy. Two hundred microliters of 
serum in the inner compartment was dialyzed against 2.4 mL 
of dialysis buffer that approximates the composition of a 
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protein- free ultra filtrate of human serum. Dialysis was 
performed overnight for 16 hours at 37°C. Testosterone 
concentration in the dialysate was measured by RIA using 
1 - 3 1- labeled testosterone. The sensitivity of the free testos- 
terone assay is 0.6 pg/mL (2.0 pmol/L), with intra* and 
interassay coefficients of variation of 4.2% and 12.3%* 
respectively. 

Total and free testosterone concentrations were not 
consistently changed during oxandrolone treatment despite 
suppression of LH concentrations, suggesting that oxandro- 
lone or one of its metabolites might have cross-reacted in the 
testosterone assays. Therefore, we established a chromato- 
graphic system to separate testosterone from oxandrolone 
before RIA. Serum samples were extracted using ethyl 
acetate and hexane (3:2 vol/vol) and subjected to chro- 
matography on ecltte columns equilibrated in isooctane. 
Lipemtc samples were clarified by centri ruga t ion before 
extraction. Testosterone was e luted by washing columns with 
10% ethyl acetate in isooctane. in preliminary experiments, 
we demonstrated that >90% of ,4 C- testosterone c luted with 
10% isooctane, whereas >90% of 3 H-oxandrotone eluted 
with >15% iso-octane. Less than 5% of ,4 C-oxandrolonc 
eluted with 10% isooctane; conversely, less than 5% of 
testosterone eluted at isooctane concentrations >15%. 
Eluates were dried under nitrogen and taken up in assay 
buffer. Recovery of known amounts of testosterone added 
to charcoal-stripped serum samples during extraction and 
eclite chromatography was consistently better than 80%. 
Therefore, values were not corrected for losses during 
chromatography. 

At each visit, intercurrent illnesses, symptoms, and 
additional medicines were recorded. Compliance was 
assessed by pill count. 

Statistics 

Results are presented as mean ± standard deviation 
<SD). Primary efficacy end points were changes in body 
weight and body composition from baseline. Based on 
preliminary data, the study was designed to detect a 2.0-kg 
(SD =» 3.5 kg) increase in ox andro I one-treated patients 
compared with patients treated with placebo with a power 
of 80%, under the presumption that those on placebo would, 
on average, lose weight during the course of the study. The 



study was not powered to detect significant changes in 
secondary end points, such as quality of life. Analysis of 
variance (ANOVA) and the Dunnett / test were used to 
analyze primary and secondary efficacy parameters. To 
control the overall type I error rate of 0.05 for the multiple 
comparisons, Bonferroni inequality was used; treatment 
differences were considered significant if the significance 
level for that comparison was <0.017 instead of 0.05. Within* 
treatment changes from baseline were tested using a 1-way 
r test. The number of patients with adverse events and 
discontinuations was compared using the Fisher exact test. 
The prevalence of World Health Organization (WHO) grade 
HI and IV toxicities was compared with placebo using 
the x 2 test, with differences across dosages analyzed by the 
Cochran- A rmitage trend test. Demographic and disease his- 
tory variables at baseline were compared between treatment 
groups using ANOVA. The effect of race was tested using the 
X 2 test. 

RESULTS 

Subject Characteristics 

Baseline characteristics of the subjects were not 
significantly different among treatment groups (Table 1). 
Seventy percent of participants were white, 17% were 
African American, 1 1% were Hispanic, and 2% were other. 
Weight loss before entry averaged 16.4% ± 8.0% from 
baseline. 

Body Weight and Composition 

In subjects who were evaluated at baseline and received 
drug, weight increased progressively in all groups, including 
the placebo group, during the study (Fig. I A). A significant 
increase occurred as early as 2 weeks after baseline for each 
group, including the placebo group. On an intent-to-treat 
basis at 1 2 weeks or at last measurement during the double- 
blind placebo phase, for the 258 subjects with baseline weight 
(Table 2), there was a gain of 1.1 ±2.7 kg on placebo, 1.8 ± 
3.9 kg on 20 mg of oxandrolone, 2.8 ± 3.3 kg on 40 mg of 
oxandrolone, and 2.3 ± 2.9 kg on 80 mg of oxandrolone (all 
P < 0.014 vs. baseline). Weight gain at 2, 4, 8. and 12 weeks 
on the 40-mg dose of oxandrolone was statistically different 
from weight gain on placebo (P » 0.0040 vs. placebo at 



TABLE 1. Baseline Characteristics of the Participants (N - 262) 







(n -65) 


20 mg Co - 64) 


40 mg (■ - 65) 


80 mg (a - 68) 


Age (y) 
Height (in> 
Weight (kg) 
BMI (kg/m 2 ) 

Weight toss* <% from baseline 
CD4* lymphocytes x 10*71, 
HIV PCR <iog tu /mL) 


i 


41.7 ± 8.4 

69.8 t 3.0 

66.6 ± 9.9 

20.7 t 2.7 
17.7 t 6.7 
225 t IS8 
S.31 i 5.76 


41.1 ±9.0 

69.8 ± 3.2 

65.9 ± 9.6 
21.0 ±2.7 
1 5.8 ± 6.1 
226 ± 223 
5.19 t 5.58 


40.1 t 7.5 
69.0 ± 3.0 

65.0 ± 1 1-1 

21.1 * 3.2 
1 5.0 * 7.2 
261 ±211 

5.19*5.58 


39.5 ± 7.5 
70.0 ± 2.9 
65.4 ± 8.7 

20.6 ± 2.4 
16.9 ± 11.1 
252 t 191 
5.09 ± 5.59 


•n - 50 for placebo, n - 62 for 
UMI < 20 and did noi have weight 
Value* ant mean t SO. Then • 


20 mg of ox af 


Khotone. n - SO for 40 mg ofowm 


drokmc. and rt - 60 for 80 mg of oxondrokww; mm lubjects n 


let entry criteria based on having > 
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FIGURE 1. A, Average body weight gain during the 12-week 
treatment period. Mean change in weight from baseline at 
each time point is shown. Data are mean ± SD. *P (40 mg of 
oxandrolone vs. placebo) < 0 01 7, **P<80 mg of oxandrolone 
vs. placebo) < 0.01 7. B, Average change in BCM during the 1 2- 
week treatment period. BCM was measured by BIA. Data are 
mean ± SO. *P (40 mg of oxandrolone vs. placebo) < 0.01 7, 
**<* (80 mg of oxandrolone vs. placebo) < 0.01 7. 



12 weeks). The difference in weight gain between the 80-mg 
oxandrolone group and the placebo group was significant at 4 
and 8 weeks but not at 2 or 1 2 weeks (P - 0.045 at 1 2 weeks, 
which did not meet the multiple comparisons criterion). There 
was no significant effect of performance site. 

Body composition was measured by using BIA. Thirty 
patients at 4 centers underwent dual energy x-ray absorptiome- 
try <DEXA) measurements to validate body composition mea- 
surements by BI A. The correlation between the measurements 
of fat-free mass by the 2 methods was 0.937 </» < 001 ). 

BCM increased progressively and significantly in all 
groups (see Fig. IB). At 12 weeks or last visit on an intent- 
to-treat basis, the increase in BCM was 0.45 ± 1.7 kg on 
placebo. 0.91 ± 2.2 kg on 20 mg of oxandrolone, 1.5 ± 2.5 kg 
on 40 mg of oxandrolone, and l.S ± 1.8 kg on 30 mg of 
oxandrolone (see Table 2). The increase in BCM on the 
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TABLE 2. Change in Body Weight and Composition at Week 
1 2 (intent-to-treat) 



Oxaadrotoa* 





Ptactbe 


20 mg 


40 mg 


80 mg 


Weight ties) 


I.I *2.7 


1.8 * 3.9 


2.8 t 3J* 


2 J t 2.9\\ 


n 


64 


63 


64 


67 


BCM (kg) 


0.4S fc 1.7 


0.91 k 2.2 


1.5 i 2.5? 


i s t i at 


a 


62 


61 


59 


64 




0.4 ± 1,6 


0.8 t 2.0 


1.4 t 2.3t 


1.7 t 1.61 


rt 


62 


61 


59 


64 


Extracellular water (L) 


0.5 t i.S 


0,4 * 2.9 


0.2 t 1.3 


-0.2 ± I.S 


rt 


62 


61 


59 


64 


Body fat (kg) 


0.3 t 1.6 


0.4 * 2.2 


1 0 t 2.48 


0.6 t 1.8 


rt 


62 


61 


59 


64 



•r - 0.004 v». p_Kc6o. 
fP - 0.0049 vs. plKcbo. 
%P - 0.0002 v*. placebo. 
§P - 0.04*4 v». pUccbo. 
tP * 0O45g va. placrtwK 



40~mg and 80-mg doses at 12 weeks was significantly greater 
than that on placebo {P « 0.0049 and P =» 0.0002, respec- 
tively). Similar results were obtained when intracellular water 
was analyzed by BIA (see Table 2). In contrast, there were 
no significant changes in extracellular water in any group 
(see Table 2). There was also a trend to gain body fat on 
the 40-mg dose, but this did not reach statistical significance 
using the multiple comparisons criteria. 

The entry criteria included 1 0% to 20% of unintentional 
toss of weight or a BMI <20 kg/m 2 . These criteria allowed 
patients who were over their ideal body weight or even obese 
at baseline to enter the study if they had lost 10% to 20% of 
their body weight. Five subjects were obese (> 1 20% ideal 
body weight), with the highest weight at entry being 1 07 kg. 
Twenty- four percent of the patients had a BMI >22.5 kg/m 2 . 
Therefore, we performed post hoc analysis evaluating 
changes in body weight and composition in subjects with a 
BMI <22.5 kg/m 2 on an intent-to-treat basis at 12 weeks or 
last measurement. Their weight increase over baseline at 12 
weeks was 0.8 ± 2.7 kg on placebo, 2.7 ± 4.0 kg on 20 mg of 
oxandrolone, 2.9 ± 2.6 kg on 40 mg of oxandrolone, and 2.5 ± 
2.8 kg on 80 mg of oxandrolone (all significantly increased 
over baseline). Compared with placebo, subjects receiving 
20 mg, 40 mg, or 80 mg of oxandrolone had significantly 
higher weights at week 12 (P~ 0.0026, P - 0.0005, and P - 
0.0041, respectively). Similar changes were found for 
BCM, where the increases at 12 weeks over baseline were 
0.2 ± 1.5 kg in the placebo group, 1.1 ± 2.1 in the 20-mg 
oxandrolone group; 1.8 ± 1.5 kg in the 40-mg oxandrolone 
group, and 2.0 ± 1.7 kg in the 80-mg oxandrolone group. 
Compared with placebo, subjects receiving 20, 40, or 80 mg 
of oxandrolone had a significantly higher BCM at week 12 
(P - 0.0122. P < 0.0001, and/>< 0.0001. respectively). 

Functional Outcomes 

No significant differences were seen in MOS HIV 
health surveys for any treatment group. There was no 
significant change from baseline in total work output in the 
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subset of subject! who underwent treadmill testing in any 
treatment group. There was no correlation between change in 
weight and QOL score or total work output. 

Safety 

Neither HIV RNA by RT-PCR nor CD4* lymphocyte 
count was si gmficamly affected fey oxandrolone (Table 3}, There 
were no significant changes in hemoglobin and white blood celt 
counts. However* there was a dose-dependent increase in plate- 
let count (P < 0.017 for all doses of oxandrolone vs. placebo). 
There were small but significant increases in levels of creatinine 
and creatine kinase but not in blood urea nitrogen (BUN) in the 
oxandrolone groups compared with the placebo group. 

Serum albumin, total protein, bilirubin, alkaline phos- 
phatase, lactate dehydrogenase (LDH), and gamma-glutamyl 
transferase (GOT) levels were not significantly changed (sec 
Table 3). However, mere were dose-dependent increases in 
AST and ALT appearing by the first 4 to 8 weeks of therapy. 
The increase in AST was significant at the 80-mg dose com- 
pared with baseline, whereas the increase in ALT was signifi- 



cant at the 40-mg and 80-mg doses. Furthermore, there was a 
dose-related increase in the incidence of WHO grade III and 
IV liver toxicity for ALT and AST with increasing dose of 
oxandrolone (Table 4). For AST, WHO grade III and IV 
toxicity occurred in 2 of 61 subjects on placebo, 2 of 60 on 
20 mg of oxandrolone, 6 of 6 1 on 40 mg of oxandrolone, and 
9 of 61 on 80 mg of oxandrolone. For ALT, WHO grade ill 
and IV toxicity occurred in 1 of 61 subjects on placebo, 3 of 60 
on 20 mg of oxandrolone, 7 of 61 on 40 mg of oxandrolone. 
and 9 of 61 on 80 mg of oxandrolone (for trend. P - 0.0047). 
Three subjects receiving the 40-mg dose and 4 subjects 
receiving the 80-mg dose were discontinued from the drug 
because of laboratory abnormalities. 

Glucose, triglyceride, and total cholesterol levels in 
patients receiving oxandrolone were not significantly different 
from those receiving placebo (see Table 3). There was a 
significant decrease in uric acid and plasma high-density 
lipoprotein (HDL) cholesterol levels at all doses. Furthermore, 
there was a significant increase in low-density lipoprotein 
(LDL) cholesterol levels at the 40-mg and 80-mg doses. 



TABLE 3. Safety Marker* 

0xt 



Placebo 20 ma 4Q mg Mag 



HIV RNA by f»CR <uLi 


Baseline 




204.91 3 * 581.530 


i 54,294 * 377.496 


156.563 ± 376.248 


123.994 * 391,468 


change week 


12 


— 1 10.419 * 654.209 


1338 ± 734,313 


-81.152 t 297,702 


-83,976 ± 346,641 


CD4* T lymphocyte com* M 


Baseline 




tS.S ± 10.1 


14.9 * 11.2 


16 8 ± 11.4 


15.1 ±9.9 






12 


0.2 * 4.1 


1.4 * 3.9 


LI ± 5.3 


0.8 ± 3.1 


Hemoglobin lg/L> 


Baseline 




137 t 20 


137* 20 


134 ± 19 


137 ± 16 


change week 
Baseline 


12 


5 * 13 


-4* 13 


-2± 14 


-3 ± 15 


Platelet* (tO'/D 




221 ± 900 


217 ±67.2 


228 ± 77.6 


233 ± 70.6 


change week 


12 


J.I * 53.9 


49.6 ± 86.7* 


SI. 3 ± 103* 


64.9 ±59. 1* 


Creatinine ( ^mol/L > 


Baseline 




79.6* 17.7 


79.6 ± 17.7 


70.7 * 17.7 


796 ± 26.3 


change week 


12 


0.0 ± 17.7 


8.8 ± 26.5* 


17.7 ± 26.5* 


17.7 ± 17.7* 


Creatinine kinase <U/L> 


Baseline 




192 ± 393 


138 ± 220 


114 ± 81 


167 ±217 




change week 


12 


-61 t 424 


58 ±94* 


88 * 127* 


70 ± 234* 


AST CU/U 


Baseline 




42.4 * 24.7 


39.9 * 22.0 


36.6 ± 20.8 


39.5 * 22.4 


change week 


12 


-2.6 * 37.0 


3.6 ± 23.8 


12.1 ± 56.7 


20.3 ± 38.3* 


ALT CU/U 


Baseline 




39.4 ± 27.2 


42.7 ± 33.1 


37.0 ± 28.5 


40.1 ±30.4 


change week 


12 


- 1.6 t 39.3 


4.4 ± 38 J 


19.2 * 56.3* 


37.5 ±61.0* 


Clucoae (mmcl/L) 


Baseline 




5.2 ± 1.5 


5.1 ± I.I 


4.9 ± L0 


5.1 ±0.9 






12 


0.1 ± 1.0 


0.1 ± 1.8 


0.6 * 2.4 


0.1 ± 1.3* 


Uric acid (iimol/L) 


Baseline 




345 ±95 


339 ±83 


357 * 107 


333 ± 71 


change week 


12 


-12 ±71 


-54 ±71* 


-54 * 101* 


-77 ± 59* 


Triglyceride* (mmoi/L) 


Baseline 




2.78 ± 2.99 


3.99 ± 8.44 


3.65 ± 4.90 


2.28 ± 1.89 


change week 


12 


0.09 * 2.0! 


-1.33 4 7.10 


-0.63 ± 2.96 


0.12 ± 1.10 


Cholesterol < mmol/L) 


Baseline 




4,6 ± 1.6 


4.9 ± 2.9 


4.6 ± I.S 


4.6* 14 




change week 


12 


0.01 t 1.0 


-0.3 ± 2.4 


0.4 ± 1.6 


0.3 ± 1.2 


LDL (mmol/L) 


Baseline 




2.8 t 1.3 


2.7 ± 1.1 


2.6 ± 0.8 


2.6 * 0.8 




change week 


12 


0.1 * 1.0 


0.4 ± 1.3 


0.7 ± 1.3* 


0.8 ± LI* 


HDL Immot/L) 


Baseline 




1.0 ±0.4 


1.0 ±0.4 


0.9 ± 0.3 


1.0*0.4 




change week 


12 


-0.03 * 0.3 


-0.3 i 0.3* 


-0.3 ± 0.3* 


-0.5 ± 0.4* 


LptaH mmol/L) 


Baseline 




0.7 ± 0.7 


0.9 ± 1.0 


0 J ± 0.5 


0.7 t 0.8 


change week 


12 


0.2 ± 0.7 


-0.2 ± 0.4 


-0.2 ± 0.5* 


-0.6 ± 0.7* 



Values ate mean t SO. 
•F < 0.017 vs. placebo. 
Lpta) indicates lipoprotein (aj. 
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TABLE 4. Grade lil or IV Toxicities and Reasons for 

Discontinuation 

OxaodrotoM 



Placebo ZQ mg -10 mg 80 nag Total 



Grade III or IV tonicities 












AST 




2 


2 


6 


9* 


19 


ALT 




1 


J 


7t 


n 


20* 


Total bilu 


Ubin 


1 


0 


0 




2 


LDH 




0 


9 


0 


i 


1 


Uric acid 




0 


0 


0 


i 




Total grade 


111 or IV toxicities 


4 


5 


13 


21 


43 


Reasons fat 


discontinuation 












Adverse c 


Kpeftencc or 


3 


I 


7 


9 


20 


Noocomp 


ial laboratory tests 
liance with 


4 


6 


6 


2 


18 


Voluntary 


>) requirements 
patient withdrawal or 
rd removal 


2 


2 


2 


3 


9 


PfttHtflt Ttt 


i>ved or 




3 




2 


7 


lust la 1 


follow-up 












Death 






3 


1 


1 


6 


Lack of c: 


flRcacy 


1 


2 






5 


Intercom: 


nt medical problem 


0 


1 


0 




2 


or discs 


ise and related 












com pi i cat i ona 












Total reason 


s for discontinuation 


12 


18 


18 


19 


67 



♦/» - 0.054 vs. placebo. 
tP - 0.067 vs. placebo 
t^-0 02i vs. ptecebo. 
$Dose trend. P - 0.00*7- 



Six patents died during the placebo-controlled study 
(see Table 4), and 3 more died during the open-label phase or 
within 30 days of last receiving study medication during the 
placebo-controlled phase. Of the 9 subjects who died, 2 were 
on placebo, 3 were on 20 mg of oxandrolone, 2 were on 40 mg 
of oxandrolone, and 2 were on 80 mg of oxandrolone. There 
were no significant differences between the treatment groups 
in the numbers of infections, serious adverse events (S AEs). 
or milder adverse events. Seven SAJEs were reported in 6 
subjects on placebo, 20 SAEs were reported in 13 subjects on 
20 mg of oxandrolone, 24 SAEs were reported in 14 subjects 
on 40 mg of oxandrolone, and 20 SAEs were reported in 14 
subjects on SO mg of oxandrolone. One hundred eighty-one 
different types of infections and adverse events were 
reported. 

Overall dropout rates were similar among treatment 
groups (see Table 4). In some subjects, treatment discontin- 
uation was prompted by more than 1 reason. There was a 
trend toward increased dropout because of an adverse 
experience or abnormal laboratory test results in the 40-mg 
and 80- mg oxandrolone groups attributable to treatment 
discontinuation for WHO grade HI and IV elevations in AST 
and ALT. 

Gonadal-Pituitary Function 

Baseline total testosterone levels averaged close to the 
lower limits of normal (270 ng/dL; Table 5). At 12 weeks, 
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serum LH and FSH concentrations decreased significantly 
from baseline in all oxandrolone-treated groups, consistent 
with an androgenic action. Serum SHBG concentrations also 
decreased with increasing doses of oxandrolone, which also 
suggests an androgenic effect of oxandrolone (SHBG was 
determined in a subset of patients, and total testosterone 
levels in the subset were similar to those in the larger cohort; 
data not shown). 

Total and free testosterone concentrations measured 
by direct RI A did not show a dose-related change. We used 
celite chromatography to separate testosterone from oxan- 
drolone before RIA and found that serum total testosterone 
concentrations were significantly decreased from baseline at 
all doses of oxandrolone but not with placebo treatment (see 
Table 5). 

Open-Label Study 

After the double-blind placebo-controlled study, a 
subset of subjects opted to take 20 mg of oxandrolone in an 
open- label study. All 4 groups receiving 20 mg of oxandro- 
lone during this 12-week open-label phase continued to gain 
weight (Table 6). By the end of the open-label phase, there 
were no significant differences in weight gain among the 
groups. AST levels decreased; although AST levels remained 
above baseline, they were no longer significantly different 
from baseline (see Table 6). 

DISCUSSION 

Oxandrolone treatment was associated with signifi- 
cantly greater body weight gain above baseline than with 
placebo. A major portion of this weight gain occurred in the 
lean body compartment, as reflected in the significant gains 
in BCM, intracellular water, and serum creatinine levels. 
The gains in body weight during the double-blind phase of 
the study were sustained during the open-label phase of the 
study. 

Oxandrolone administration has been shown to increase 
muscle protein synthesis in emaciated bum patients, 56 muscle 
mass and maximal voluntary strength in older men at risk for 
sarcopenia, 57 "* 0 and weight in patients with cancer cachexia. 
Most previous studies have included small numbers of 
subjects, however; this study is the largest randomized 
placebo-controlled trial of an androgen in patients with HIV- 
associated weight loss. 

Serum LH and FSH levels decreased significantly 
during oxandrolone administration, consistent with its 
androgenic activity. Whereas conventional measurement of 
testosterone did not show consistent decreases, assay after 
chromatographic separation did show suppression of testos- 
terone, confirming the androgenic effect and indicating that 
oxandrolone or a metabolite cross-reacted in the conventional 
testosterone assay. This dose-ranging study did not include 
women; therefore, we cannot determine whether the level of 
androgenic activity seen with oxandrolone would have the 
expected detrimental virilizing effects in women. 

Oxandrolone administration was generally well tolerated. 
Grade Hi and IV elevations of transaminases were observed in 
>5% of study participants, however, especially at the 80-mg 
dose. Careful monitoring of these parameters is therefore 
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rtft ort Scrum LH, FSH, Total ai 


id Free Testosterone, ar 


id SH8C Levels (baseline to w 


eek 12) 




Placebo 




Oiandralotw 




20 mg 


48 rag 


80 mg 


TeMOsrterone by RIA (nmc4VL) 










OsetHnt 


7.7 * 3.4 


9.5 * 4.6 


9.2 fc 5.0 


12.0 * 13.6* 


change week 1 2 


2.6 t 10.0 


-1.7*4.3 


t.t * 100 


-2.2 t 5.6 


/» 


O.0581 


0.0120 


0.4523 


0.012 


n 


54 


46 


49 


46 


Free tr»to none (pmot/L) 
Baseline 


101 t 52 


M8ir59 


1 14 ± 52 


146 * 139* 


change weelc (2 


26 t 109 


-41 i 55 


-24186 


-45 ± 51.3 


/* 


OOII38 


0.0001 


0.0581 


00001 




54 


46 


49 


46 


LH (U/L) 












1.52 * 2.6 1 


4.07 * 4.00 


3.97 * 2.66 


4.03 fc 3.05 


dwn|iw«k 12 


0.93 t 4 68 


- 1 .08 t 2.33 


-1.35 * 2.90 


-2.18 t2.74 


P 


0.1519 


0.0029 


0.0020 


0.0001 


n 


54 


46 


49 


46 


FSH (U/L) 










Baseline 


5.75 * 4.95 


5.12 t 3 81 


6.08 t 4.52 


4.8! * 4.04 


L-hange week 1 2 


0.78 * 2.94 


-0.67 * 3.37 


-0.80* 3 08 


-1.28 ±2.06 




0.056} 


0.1809 


0.0753 


0.0001 


n 


54 


46 


49 


46 


SHBO (nmoi/L) 










Baeeiine 


44.8 ± 22.7 


41.4 *20.2 


42.3 * 23.4 


44.2 ± 20.9 


change week 12 


0.43 * 16.0 


-24.4 ±21.3 


-26.8 * 23.1 


-35.0* 17.2 


P 


0.8751 


0.0001 


0.0001 


0.0001 




35 


23 


31 


24 


Testosterone by excmctkMi and chrot 


Autography (ng/dL) 








Baseline 


289 * 153 


269* 120 


282 * 117 


314 t Ml 


change week 1 2 


-1.5 + 156 


-124+ 129 


-126* 126 


-209 * 122 


P 


0.504 


0.001 


0.001 


0.001 


n 


30 


32 


30 


33 



Data m mean 1 .SO. 



indicated after the initiation of oxandrolone therapy. Further- 
more, LDL levels increased and HDL levels decreased. 

There has been considerable debate about what magni- 
tude of change in body weight is clinically meaningful. An 
AIDS Clinical Trial Group <ACTG) expert panel on HIV- 
associated wasting expressed the opinion that a gain of 1 .5 kg 
is clinically meaningful (Fred Sattter, MD, personal commu- 
nication). The average weight gain at each of the oxandrolone 
doses exceeded 1.5 kg, whereas the increase in the placebo 
group was less than 1.5 kg. Only the 40-mg dose of 
oxandrolone induced more than a I 5-kg increase in weight 
over that attained with placebo (an increase over placebo of 
1 .7 kg based on a 2.8-kg increase for 40 mg of oxandrolone vs. 
a t.l-kg increase for placebo). For subjects whose BM! was 
<22.5 kg/m 2 , all 3 doses of oxandrolone induced more than a 
1.5 kg increase over placebo (20 mg induced a 1.9-kg 
increase, 40 mg induced a 2. 1 -kg increase, and 80 mg induced 
a 1.7-kg increase). In subjects whose BMI was <22.5 kg/m 2 , 
the mean increases in BCM in patients treated with the 40- or 
80-mg dose of oxandrolone were also greater than 1 .5 kg 
above that attained with placebo. These changes in weight and 
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BCM compare favorably with those observed during admin- 
istration of rhGH 27 28 and testosterone. J, ~ 36 In a meta-analysis 
of placebo-controlled, randomized, clinical trials of testoster- 
one, the average gain in lean body mass was 1.3 kg in 
testosterone-treated HIV-infected men.* 1 

In spite of significant body weight gains and lean mass 
accretion, total work output during treadmill exercise did not 
significantly change during treatment. This is consistent with 
the growing body of data that androgenic steroids increase 
muscle mass but do not affect measures of endurance, such as 
treadmill performance. 62 "* 4 Reports of randomized clinical 
trials published subsequent to the initiation of this study have 
reported significant gains in maximal voluntary strength with 
androgen supplementation of HIV-infected men with weight 
loss 35 ; gains in muscle strength are generally proportional to 
increases in muscle mass. 33 

Participants in this study were able to consume a well- 
balanced diet at study entry as assessed by a dietitian. In 
developing countries of Africa and Asia, many HIV-infected 
patients have an overall energy deficit, with varying macro- 
arid micronutrient deficiencies. We do not- know whether 
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Oxandrofone and HIV Associated Weight Loss in Men 



TABLE 6. Change From Baseline in Weight. AST, and ALT in Subjects Continuing in the Open-Label (30 mg) Study 







2ft mg 


40 mg 


HO mf 


Weight sain (kg) 
A 


53 


46 


48 


46 


Doubte-blmd placebo phase 
0 to 12 w«k» 


1.3*3.0 


2.0 t 3.9 


3.0 * 3.3* 


2.5 Jr 3.0 


Open- lab* i 20 mg phase 
12 !o 24 weeks 


1.6*4.4 


1.4 4 2.5 


0.3 * 2.7 


1.1 i 3.0 


Liver function tests 
n 


42 


40 


39 


38 


AST 

Baseline to 24 weeks 


6,2 * 45.4 


- 1.4 * 22.1 


6.8 * 30.2 


18.4 * 39.9 


ALT 

Baseline to 24 weeks 


7.6 t 43.* 


7.6 t 69.3 


17.4 * 42. 1 


35.! k ?0.8 



"f < 0.00* VS. 



androgen administration would be efficacious til preventing 
weight Soss in HIV-infected patients with severe wasting or in 
nutritionally depleted individuals. 

Administration of oxandrolone has been associated 
with significant decreases in plasma HDL cholesterol levels 
and increases in LDL cholesterol levels. 60 - 65 6 * The adminis- 
tration of the 40- and 80-mg doses was associated 
with significant increases in ALT and AST; these increases 
were transient and returned toward baseline in most sub- 
jects. Treatment discontinuations attributable to persistent 
and marked increases in transaminases were common and 
occurred in more than 5% of individuals. We found no in- 
crease in bilirubin or alkaline phosphatase. 

The gains in body weight and BCM were related to 
oxandrolone dose. Similarly, there were dose-dependent 
increases in AST and ALT levels and common treatment 
discontinuations attributable to AST and ALT elevations. 
Thus, the best trade-off between the anabolic effects and AST 
and ALT elevation was achieved at the 40- mg daily dose. The 
therapeutic efficacy and safety of this dose should be further 
evaluated in subsequent clinical trials. 

The decreases in HDL and increases in LDL 
represent a proatherogenic lipoprotein profile. Clinicians 
therefore need to weigh the risk-benefit ratio of this 
therapy. Wasting syndrome predicts a significant risk of 
complications and death, but even studies as large as this 
one are not large enough and have not been carried out 
long enough to determine whether reversal of that risk 
occurs with treatment of wasting and to determine the risk 
of cardiovascular disease. The risk of atherosclerosis 
predicted by this lipoprotein profile suggests that such 
therapy should be restricted to those with significant 
wasting or should be terminated when wasting has 
improved. Mean CD4 lymphocyte counts in this study 
were >200 x I0 6 /L, which is higher than in most earlier 
studies of HIV-associated wasting (which often had mean 
values <50 x 10*/L), indicating better health later in the 
epidemic. In that light, future studies should likely exclude 
those with obesity even in the presence of weight loss. In 
post hoc analysis, we found that the 20-mg dose was more 
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effective in those with a BMI at entry of <22.5 kg/m 2 . The 
lower dose was accompanied by lesser increases in LDL 
and transaminases. Thus, a prospective study excluding 
obese patients could establish that a 20-mg dose is 
efficacious and associated with a lower frequency of 
adverse events. 

A number of therapies, including dronabinol, megc- 
strol acetate, 24 23 and rhGH, 2 *" 2 * are approved for the 
treatment of HIV-associated wasting. Orcxi genie agents, 
such as dronabinol and megestrol acetate, increase appetite 
but have not been shown to increase lean body mass. rhGH 
was approved for treatment of patients with HIV-associated 
wasting based on a trial that demonstrated increases in fat- 
free mass and increased performance on treadmill testing." 
rhGH is expensive, however, and its administration is 
associated with adverse effects at the approved doses. 
Oxandrolone compares favorably with rhGH in terms of the 
weight and BCM gain as well as retail cost. Furthermore, 
oxandrolone did not reduce fat stores and is associated with 
a lower frequency of adverse events than rhGH. Therefore, 
it may be viewed as an adjunct or alternative to rhGH for 
the treatment of patients with HIV-associated weight loss. 
Of 2 recent smaller studies on the use of nandrolone, an 
injectable anabolic steroid, for AIDS wasting, one reported 
that nandrolone induced a similar gain in weight 67 to the 
increase seen here with oxandrolone, whereas the other 
found that nandrolone induced a larger gain in weight than 
we report with oxandrolone. Oxandrolone has the advantage 
of oral administration, however, which may be important in 
patients with loss of muscle and fat, such as occurs in AIDS 
wasting. Further studies are needed to determine the 
efficacy of oxandrolone in improving muscle strength, 
physical function, and health-related QOL in HIV-infected 
patients with weight toss. 
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